S8 Diethyl 4-(phenylethynyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (15c) S11 References
performed at the given temperature by varying the irradiation power (initial power given in parentheses) under an atmosphere of air using a self-tunable single-mode CEM Discover microwave synthesizer, operating in batch or continuous flow mode according to our reported method [1] with temperature measurement by the in-built IR sensor, or using a MILESTONE multi-mode BatchSynth TM microwave synthesizer, with temperature measurement by thermocouple. Conductive heating flow reactions were performed using the Uniqsis FlowSyn™ using the instrument's in-built temperature measurement. Analytical thin layer chromatography was carried out using aluminiumbacked plates coated with Merck Kieselgel 60 GF 254 that were visualised under UV light (at 254 and/or 360 nm). In vacuo refers to evaporation at reduced pressure using a rotary evaporator and diaphragm pump, followed by the removal of trace volatiles using a vacuum (oil) pump. Fully characterized compounds were chromatographically homogeneous. Melting points were determined on a Kofler hot stage apparatus and are uncorrected. Infra-red spectra were recorded in the range 4000-600 cm −1 on a PerkinElmer 1600 series FTIR spectrometer using KBr disks or as a nujol mull for solid samples and thin films between NaCl plates for liquid samples and are reported in cm −1 .
NMR spectra were recorded using a Bruker DPX 400 instrument or 500 Avance instrument operating at 400 MHz for 1 H spectra and 100 or 125 MHz for 13 C spectra and were reported in ppm; J values were recorded in Hz and multiplicities were expressed by the usual conventions. Low resolution mass spectra were determined using a Fisons 
Bohlmann-Rahtz pyridine synthesis in a microwave flow reactor (Table 1, entry 5).
A pressure-rated glass tube flow cell (10 mL) was filled with sand (~12 g), primed
with EtOH-glacial acetic acid (5:1) at a flow rate of 0.6 mL/min using a back-pressure regulator (100 psi), and irradiated at 120 °C at an initial power of 100 W. Once the S5 temperature stabilized at 120 °C, a flask was charged with a solution of ethyl β-aminocrotonate (11) (52 mg, 0.40 mmol) and 1-phenylprop-2-yn-1-one (12b) (40 mg, 0.31 mmol) in EtOH-glacial acetic acid (5:1; 3 mL). In a way as described previously [3] , the solution was then passed through the cavity at the given flow rate, washing with further batches of solvent. The reaction mixture was quenched in a solution of saturated aqueous NaHCO 3 , extracted with dichloromethane (3 x 30 mL), dried (NaSO 4 ) and evaporated in vacuo. Purification by column chromatography on SiO 2 , eluting with light petroleum-EtOAc (8:2), gave the title compound (56 mg, 76%) as a pale yellow solid, with identical physical and spectroscopic properties.
Bohlmann-Rahtz pyridine synthesis in a conductive heating flow reactor (Table 1, entry 6). In a way as described previously [3] , mmol) and ethyl β-aminocrotonate (11) (2.6 mL, 21 mmol) in EtOH-glacial acetic acid (5:1; 38 mL) was irradiated at 100 °C (150 W) for 5 min in a pressure-rated Teflon vessel (60 mL) using a multi-mode MILESTONE BatchSynth TM microwave synthesizer.
The mixture was quenched immediately in a solution of saturated aqueous NaHCO 3 and extracted with EtOAc (3 x 30 mL). The organic extracts were combined, dried entry 3) . In a similar way as described previously [5] [6] [7] , a mixture of benzaldehyde (14a) (0.26 g, 2.5 mmol), ethyl acetoacetate (13) (1.6 mL, 12.5 mmol) and 35% aqueous ammonium hydroxide (0.55 mL, 10 mmol) in EtOH (1.4 mL) was irradiated at 140 °C for 10 min in a sealed tube using a CEM Discover microwave synthesizer by moderating the initial power (150 W). After cooling in a stream of compressed air, the mixture was evaporated in vacuo. Purification by column chromatography on SiO 2 , eluting with light petroleum-EtOAc (7:1), gave the title compound (0.58 g, 70%) as a pale yellow solid, mp 158-160 °C (aq. EtOH) (lit. [8] entry 9) . In a way as described previously [6] , a mixture of benzaldehyde (14a) (0.26 g, 2.5 mmol), ethyl acetoacetate (13) (1.6 mL, 12.5 mmol) and 35% aqueous ammonium hydroxide (0.55 mL, 10 mmol) in EtOH (1 mL) was passed through a steel tubing reactor cassette (5 mL) at 140 °C and a flow rate of 0.5 mL min -1 using a UNIQSIS FlowSyn™ reactor. The outflow from the collection valve was poured into cold water (10 mL) and extracted with EtOAc. The organic extracts were combined, dried 2, entry 4) . In a way as described previously [6] , a mixture of propionaldehyde (14b) (0.18 mL, 2.5 mmol), ethyl acetoacetate (13) (1.6 mL, 12.5 mmol) and 35% aqueous ammonium hydroxide (0.55 mL, 10 mmol) in EtOH (1.4 mL) was irradiated for 10 min at 140 °C in a sealed tube using a CEM Discover microwave synthesizer by moderating the initial power (150 W). After cooling in a stream of compressed air, the mixture was evaporated in vacuo. Purification by column chromatography on SiO 2 , eluting with light petroleum-EtOAc (8:2), gave the title compound (0.58 g, 82%) as pale yellow solid, mp 111-112 °C (aq. EtOH) (lit. [9] 
4-Component
Hantzsch DHP synthesis in a conductive heating flow reactor (Table 2, entry 13) . A mixture of propionaldehyde (14b) (0.18 mL, 2.5 mmol), ethyl acetoacetate (13) (1.6 mL, 12.5 mmol) and 35% aqueous ammonium hydroxide (0.55 mL, 10 mmol) in EtOH (1 mL) was passed through a steel tubing reactor cassette (5 mL) at 140 °C and a flow rate of 0.5 mL min −1 using a UNIQSIS FlowSyn™ reactor. The outflow from the collection valve was poured into cold water (10 mL) and extracted with
EtOAc. The organic extracts were combined, dried (MgSO 4 ) and evaporated in vacuo.
Purification by column chromatography on SiO 2 , eluting with light petroleum-EtOAc (Table 3, entries 1 and 2) . A mixture of phenylpropargyl aldehyde (14c) (65 µL, 0.53 mmol) and ethyl -aminocrotonate (11) (0.14 g, 1.1 mmol) in PhMe-glacial acetic acid (5:1; 2 mL) was irradiated at 100 °C for 1 min in a sealed tube using a CEM Discover microwave synthesizer at an initial power of 70 W. The reaction mixture was cooled in stream of compressed air and partitioned between saturated aqueous NaHCO 3 solution (25 mL) and EtOAc (25 mL). The aqueous layer was further extracted with ethyl acetate S9 (2 x 15 mL) and the combined organic extracts were washed with brine (15 mL), dried (NaSO 4 ) and evaporated in vacuo to give the title compound (0.18 g, 98%) as a yellow Alternatively, a solution of phenylpropargyl aldehyde (14c) (65 µL, 0.53 mmol) and ethyl -aminocrotonate (11) (0.14 g, 1.1 mmol) in EtOH-glacial acetic acid (5:1; 2 mL) was irradiated at 100 °C for 1 min in a sealed tube using a CEM Discover microwave synthesizer at an initial power of 70 W. The reaction mixture was cooled in stream of compressed air and evaporated in vacuo. The residue was partitioned between saturated aqueous NaHCO 3 solution (25 mL) and CH 2 Cl 2 (25 mL) and the aqueous layer was further extracted with CH 2 Cl 2 (2 x 15 ml). The combined organic extracts were washed with brine (15 mL), dried (NaSO 4 ) and evaporated in vacuo to give the title compound (0.19 g, >98%) as a yellow solid, with identical physical and spectroscopic properties.
Hantzsch DHP synthesis in a single-mode microwave batch reactor (Table 3 , entry 4). A solution of phenylpropargyl aldehyde (14c) (65 µL, 0.53 mmol), ethyl acetoacetate (11) (0.14 g, 1.1 mmol) and ammonium acetate (0.12 g, 1.6 mmol) in EtOH-glacial acetic acid (5:1; 2 mL) was irradiated at 120 °C for 5 min in a sealed tube using a CEM Discover microwave synthesizer at an initial power of 90 W. The reaction mixture was cooled in a stream of compressed air and evaporated in vacuo. The S10 residue was partitioned between saturated aqueous NaHCO 3 solution (25 mL) and CH 2 Cl 2 (25 mL) and the aqueous layer was further extracted with CH 2 Cl 2 (2 x 15 ml).
The combined organic extracts were washed with brine (15 mL), dried (NaSO 4 ) and evaporated in vacuo to give the title compound (0.18 g, 96%) as a yellow solid, with identical physical and spectroscopic properties.
Hantzsch DHP synthesis in a microwave flow reactor (Table 3, entries 8 and 9). A pressure-rated glass tube flow cell (10 mL) was filled with sand (~12 g), primed with EtOH-glacial acetic acid (5:1) at a flow rate of 0.6 mL min -1 using a back-pressure regulator (100 psi), and irradiated at 120 °C at an initial power of 100 W.
A flask was charged with a solution of phenylpropargyl aldehyde (14c) (65 µL, 0.53 mmol), ethyl acetoacetate (11) (0.14 g, 1.1 mmol) and ammonium acetate (0.12 g, 1.6 mmol) in EtOH-glacial acetic acid (5:1; 2 mL), which was then passed through the cavity at the given flow rate, washing with further batches of solvent. The reaction mixture was quenched in a solution of saturated aqueous NaHCO 3 and extracted with CH 2 Cl 2 (25 mL). The aqueous layer was further extracted with CH 2 Cl 2 (2 x 15 ml) and the organic extracts were combined, washed with brine (15 mL), dried (NaSO 4 ) and evaporated in vacuo to give the title compound (0.13 g, 70%) as a yellow solid, with identical physical and spectroscopic properties.
Alternatively, the reaction mixture was quenched in a solution of saturated aqueous NaHCO 3 and the precipitated solid was filtered, washed and dried in vacuo to give the title compound (0.16 g, 85%) as a yellow solid, with identical physical and spectroscopic properties.
